Inactivation of Escherichia coli glycerol kinase by 5,5'-dithiobis(2-nitrobenzoic acid) and N-ethylmaleimide: evidence for nucleotide regulatory binding sites.
Glycerol kinase (EC 2.7.1.30, ATP:glycerol 3-phosphotransferase) from Escherichia coli is inactivated by 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB) and by N-ethylmaleimide (NEM) in 0.1 M triethanolamine at pH 7 and 25 degrees C. The inactivation by DTNB is reversed by dithiothreitol. In the cases of both reagents, the kinetics of activity loss are pseudo first order. The dependencies of the rate constants on reagent concentration show that while the inactivation by NEM obeys second-order kinetics (k2app = 0.3 M-1 s-1), DTNB binds to the enzyme prior to the inactivation reaction; i.e., the pseudo-first-order rate constant shows a hyperbolic dependence on DTNB concentration. Complete inactivation by each reagent apparently involves the modification of two sulfhydryl groups per enzyme subunit. However, analysis of the kinetics of DTNB modification, as measured by the release of 2-nitro-5-thiobenzoate, shows that the inactivation is due to the modification of one sulfhydryl group per subunit, while two other groups are modified 6 and 15 times more slowly. The enzyme is protected from inactivation by the ligands glycerol, propane-1,2-diol, ATP, ADP, AMP, and cAMP but not by Mg2+, fructose 1,6-bisphosphate, or propane-1,3-diol. The protection afforded by ATP or AMP is not dependent on Mg2+. The kinetics of DTNB modification are different in the presence of glycerol or ATP, despite the observation that the degree of protection afforded by both of these ligands is the same.(ABSTRACT TRUNCATED AT 250 WORDS)